ATTACHMENT E : POST-INJECTION SITE CARE AND SITE CLOSURE PLAN

Facility Information

Facility name: Archer Daniels Midland, CCS#2 Well
IL-1156A-0001

Facility contact: Mr. Steve Merritt Plant Manager,
4666 Faries Parkway, Decatur, IL,
(217) 424575(Q stevemerritt@adm.com

Well location: Decatur, Macon County, IL;
39 U D.3283H ;88U 5 $.68806

This Postinjection Site Care and Site Closure (PISC) plan describes the activities that ADM will
perform to meet the requirements of 40 CFR 146.93. ADM will monitor greaited quality

and track the posin of the carbon dioxide plume and pressure front for ten (10) y€his.
alternative posinjection site care timeframe was approved by BRAADM may not cease
postinjection monitoring untiedemonstraon of nonendangerment of USDWhmas been

approved by th®irectorpursuant to 40 CFR 146.93(b)(3). Following approval for site closure,
ADM will plug all monitoring wells, restore the site to its original condition, and submit a Site
Closure report and associated documematio

Pre- and PostInjection Pressure Differential

The formation pressure at the injection well is predicted to decline rapidly within the first 4 years
following cessation oinjection.Based on the modeling of the pressure front as part of the AoR
delinedion, pressure is expected to decrease tarpeetion levels by the end of thHdSC

timeframe Additional information on the projected péstection pressure declinesd

differentialsis presented in the permit applicatiand he Area of Review and @@ctive Action

Plan (Attachment B to this permit)

Predicted Position of theCO2 Plume and Associated Pressure Front at Site Closure

Figurel shows the predicted extent of the plume and pressuredfrtimt end of the 10 year
PISCtimeframe representing the maximum extent of fheme andpressure frontThis map is
based on thénal AoR delineation modelingesults submitted iMay 2016 per 40 CFR 146.84.
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Figure 1. Predicted extent of the CO; plume 10 years after the cessation of injectiofEst Yr 2031). Pressure
front (DPif = 62.2psi) not shownbecause pressurés expected to decrease below that levat site closure

PostInjection Monitoring Plan

Performing groundater quality monitoring and plume aptessure front tracking akescribed

in the following sections during the pasjection phase will meet the requirements of 40 CFR
146.93(b)(1) The results of all poshjection phase testing and monitoring will be submitted
annually,within 60 days ofthe anniversargate of thedate on which injection ceases, as
descr i b Sdedulenfar Bubmitiing Pebijection Monitoring Resultsd b el ow.

A quality assurance and surveillance pl@ASP)for all testing and monitoringctivitiesduring
theinjection and post injection phasissprovided inthe Appendixto the Testing and Monitoring
Plan
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Groundwater Quality Monitoring

Tablel andTable2 present the planned direct and indirect monitoring methods, locations, and

frequencies for groundater quality monitoring above the confining zonehe Quaternary
and/or Pennsyknian strata, the St. Petesrmation andthe lrontonGalesvilleSandstoneAll
of themonitoringwells are located on ADM propertifable3 identifies the parametets be

monitored and the analytical methods ADM will emplapdFigure2 shows the locations of the

monitoring wells.

Table 1. PostInjection Phase Direct Groundvater Monitoring Above Confining Zone.*?

Target Monitoring Monitoring Frequency: | Frequency: | Frequency: | Frequency:
Formation Activity Location(s) Year 1 Years 23 Years 49 Year 10
Shallow
monitoring wells:
Quaternary | Fluid sampling mxﬁi(l)::g Annual Annual Annual Annual
and/or MVA12LG,
Pennsylvaniar MVA13LG
strata — -
Distributed CCs#1 Continuous None None None
Temperature i
Sensing(DTS) CCs#2 Continuous None None None
Fluid sampling GM#2 Annual Annual Annual Annual
Pressure/
temperature GM#2 Continuous | Continuous Annual Annual
St. Peter monitoring
DTS CCS#1 Continuous None None None
CCS#2 Continuous None None None
Fluid sampling VW#2 Annual Annual Annual Annual
Pressure/
Ironton temperature VW#2 Continuous | Continuous Annual Annual
Galesville monitoring
DTS CCS#1 Continuous None None None
CCS#2 Continuous None None None

Note1: Collection and recording of continuous monitoring data will occur at the frequencies described in Table 4.

Note 2:Annual sampling and monitoring will occur up to 45 dagforethe anniversary date of cessation of
injectionor alternatively scheduled with the prior approval of Bteector.

Table 2. PostInjection Phaselndirect Groundwater Monitoring Above the Confining Zone ®

Target Monitoring Monitoring Frequency: Frequency: Frequency: Frequency:
Formation Activity Location(s) Year 1 Years 2-3 Years 49 Year 10
VW#1 Year 1 Year 3 Year 5, Year 7 Year 10
Quaternary
and/or Pulse Neutrorl ~ VW#2 Year 1 Year 3 Year 5, Year 7 Year 10
Penntsyl':/anial Logging/RST|  ccs#1 Year 1 Year 3 Year 5, Year 7  Year 10
strata
CCS#2 Year 1 Year 3 Year 5, Year 7 Year 10
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Target Monitoring Monitoring Frequency: Frequency: Frequency: Frequency:
Formation Activity Location(s) Year 1 Years 2-3 Years 49 Year 10
VW#1 Year 1 Year 3 Year 5,Year 7 Year 10
St Peter Pulse Neutror VW#2 Year 1 Year 3 Year5, Year7  Year 10
Logging/RST|  ccs# Year 1 Year3 |Year5, Year7 Year 10
CCS#2 Year 1 Year 3 Year 5, Year 7 Year 10
VW#1 Year 1 Year 3 Year 5, Year 7 Year 10
lronton Pulse Neutrorl ~ VW#2 Year 1 Year 3 Year5, Yearq  Year 10
Galesville | Logging/RST|  ccs#1 Year 1 Year3 |Year5, Year7 Year10
CCS#2 Year 1 Year 3 Year 5, Year 7 Year 10

Note1: Loggingsurveyswill occur within 45 day$eforethe anniversary date of cessatiorimpéctionor
alternaively scheduled with thprior approvabf the Director.

Table 3. Summary of Analytical and Field Parameters for Groundwater Samples

Parameters

Analytical M ethods®

Quaternary/Pennsylvanian

Cations: ICP-MS,

Al, Ba, Mn, As, Cd, Cr, Cu, Pb, Sb Se, and Tl EPA Method ®20
Cations: ICP-OES,

Ca, Fe, K, Mg, Na, and Si EPA Method 6010B
Anions: lon Chromatography,

Br, Cl, F, N@Q, and SQ

EPA Method 300.0

Dissolved CQ

Coulometric titration,
ASTM D513 11

Total Dissolved Solids

Gravimetry; APHA 2540C

Alkalinity APHA 2320B
pH (field) EPA 150.1
Specific conductance (field) APHA 2510

Temperature (field)

Themocouple

St Peter

Cations: ICP-MS,

Al, Ba, Mn, As, Cd, Cr, Cu, Pb, Sb Se, and Tl EPA Method ®20
Cations: ICP-OES,

Ca, Fe, K, Mg, Na, and Si EPA Method 6010B
Anions: lon Chromatography,
Br, Cl, F, NQ, and SQ EPA Method 300.0
Dissolved CQ Coulometric titration,

ASTM D51311

Isotopes:U+C of DIC

Isotope ratio mass spectrometry

Postlnjection Site Care and Site Closure Plan
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Parameters

Analytical M ethods®

Total Dissolved Solids

Gravimetry; APHA 2540C

Water Density (field) Oscillating body method
Alkalinity APHA 2320B

pH (field) EPA 150.1

Specific conductance(field) APHA 2510

Temperature (field)

Themocouple

Ironton-Galesville

Cations: ICP-MS,

Al, Ba, Mn, As, Cd, Cr, Cu, Pb, Sb Se, and Tl EPA Method ®20
Cations: ICP-OES,

Ca, Fe, K, Mg, Na, and Si EPA Method 6010B
Anions: lon Chromatography,
Br, Cl, F, NQ, and SQ EPA Method 300.0
Dissolved CO Coulometric titration,

ASTM D51311

Isotopes:U+C of DIC

Isotope ratio mass spectrometry

Total Dissolved Solids

Gravimetry; APHA 2540C

Water Density (field)

Oscillating body method

Alkalinity APHA 2320B
pH (field) EPA 150.1
Specific conductance (field) APHA 2510

Temperature (field)

Themocouple

Note 1:ICP =inductively coupled plasma; MS = mass spectrometry; OES = optical emission spectromery; GC

gas chromatographypyrolysis.An equivalent method may be employed witior approval of theDirector.
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IL-ICCS Features
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Figure 2. Location of shallow groundwater monitoring wells anddeepmonitoring wells.

Sampling will be performed as described in section B.2 of the QASP; this section of the QASP
describes the groumgter sampling methods to be employiedjuding sampling SOPs (section
B.2.a/b), and sample preservation (section B.2.9).
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Sample handling and custody will be performed as described in section B.3 of the QASP.
Quiality control will be ensured using the methods described in section B.5 of tHe. QAS

Collection and recording of continuous monitoring data will occur at the frequencies described in
Table4.

Table 4. Sampling and RecordingFrequencies for Continuous Monitoring

Well Condition Minimum sampling Minimum recording
frequency: once ever{?® | frequency: once ever{?®

For continuous monitoring of the injection well: 5 seconds 5 minutes®

Forthe wellwhenshutin: 4 hours 4 hours

Note 1 Sampling fregency refers to how often the monitoring device obtains data from the well for a particular
parameter. For example, a recording device might sample a pressure transducer monitoring injection pressure once
every two seconds and save this value in memory.

Note 2:Recording frequency refers to how often the sampled information gets recorded to digital format (such as a
computer hard drive). Following the same example above, the data from the injection pressure transducer might be
recorded to a hard drive o every minute.

Note 3:This can be an average of the sampled readings over the previgosatg recording interval, or the
maximum (or minimum, as appropriate) value identified over that recording interval.

Note 4: DTS sampling frequency is once evedyséconds and recorded on an hourly basis.

Carbon Dioxide Plume and Pressure Front Tracking

ADM will employ direct and indirect methodsttack the extent of the carbon dioxide plume
and the presence or absence of elevated pressure

Table5 presents the direct and indirect methods A1 will useto monitor the C@plume
including the activities, locations, and frequencies ADM will empkdyM will conduct fluid
sampling and analysis to detect changes in gnoatet in order to directly monitor the carbon
dioxide plumeThe parameters to be analyzed as paftuad sampling in théMit. Simon(and
associated analytical methodsg presenteith Table6. Indirect plume monitoring will be
employed using pulsed neutron capture/reservoir saturation tool (RST) logs to monitor CO
saturatiorand 3Dsurface seismic surveyQuality assurance procedures for seismic monitoring
methods are presented in Section B.9 of the QASP.

Table 5. PostInjection Phase Plume Monitoring®*2

Target Monitoring Monitoring Frequency: | Frequency: | Frequency: | Frequency:
Formation Activity Location(s) Year 1 Years 23 Years 49 Year 10

Direct Plume Monitoring

Mt. Simon | Fluid sampling VW#2 Annual Annual Annual Annual
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Target Monitoring Monitoring Frequency: | Frequency: | Frequency: | Frequency:
Formation Activity Location(s) Year 1 Years 23 Years 49 Year 10
Indirect Plume Monitoring
VW#L Year 1 Year 3 Years, Year 10
Year 7
VW#2 Year 1 Year 3 Years, Year 10
Pulse Neutron Year 7
Logging/RST Year 5
Mt. Simon CCS#1 Year 1 Year 3 Year 7 Year 10
ccs#2 Year 1 Year 3 Years, | yvear10
Year 7
3D surface Northern extent of Once Once
seismic surve plume area (fold (Year 1) None None (Year 10)
Y coverage ~ 600 acre| (Est 2020) (Est 2030)

Note 1. Sampling and geophysical surveys will occur within 45 days before the anniversary date of cessation of

injectionor alternatively scheduled with the prior approval of Btweector.

Note 2: Seismic surveys will be performed in the 4th quarter before or the 1st quarter of the calendar year shown or

alternatively scheduled with the prior approval of Bieector.

Table 6. Summary of analytical and fidd parameters for fluid sampling in the Mt. Simon.

Ca, Fe, K, Mg, Na, and Si

Parameters Analytical M ethods®
Cations: ICP-MS,

Al, Ba, Mn, As, Cd, Cr, Cu, Pb, Sb Se, and Tl EPA Method ®20
Cations: ICP-OES,

EPA Method 6010B

Anions:
Br, Cl, F, NQ, and SQ

lon Chromatography,
EPA Method 300.0

Dissolved CQ

Coulometric titration,
ASTM D513 11

Isotopes:Ui+C of DIC

Isotope ratio mass spectrometry

Total Dissolved Solids

Gravimetry; APHA 2540C

Water Density(field)

Oscillating body method

Alkalinity APHA 2320B
pH (field) EPA 150.1
Specific conductance (field) APHA 2510

Temperature (field)

Themocouple

Note 1:ICP = inductively coupled plasma; MS = mass spectrometry; OES = optical emission spectrométry; GC

gas chromatographypyrolysis.An equivalent method may be employed with phier approval of theDirector.
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Table7 presents the direct and indirect methods Al will useto monitor thepressure front,
including the activities, locations, and frequencies ADM will emphdyM will deploy
pressure/tempature monitors and distributed temperature sensors to directly monitor the

position of the pressure froassive seismic monitoringing acombination of borehole and

surface seismic stations to detect local events over M 1.0 within the AoR willeafserformed.

Quiality assurance procedures for seismic monitoring methods are presented in Section B.9 of the
QASP.

Table 7. PostInjection Phase Pressuré~ront Monitoring .2

Target Monitoring Monitoring Frequency: | Frequency: | Frequency: | Frequency:
Formation Activity Location(s) Year 1 Years 2-3 Years 49 Year 10

Direct Pressure=ront Monitoring

VWED Continuous| Continuous | Continuous | Continuous

Pressure/ 4 Intervals | 4 Intervals 4 Intervals 4 Intervals
temp_era_ture CCS#1 Continuous| Continuous Annual Annual
) monitoring
Mt. Simon CCS#2 Continuous| Continuous Annual Annual
Distributed CCS#1 Continuous None None None
Temperature ]
Sensing(DTS) CCS#2 Continuous None None None

Other Monitoring

A combination
of borehole and
Multiple Passiveseismic | surface seismig Continuous| Continuous | Continuous | Continuous
stations locatec
within the AoR.

Note1: Collection and recording of continuous monitoring dsithoccur at the frequencies described in Table 4.

Note 2: Annual monitoring surveys will occup to45 daysheforethe anniversary date of cessationrgpéctionor
alternatively scheduled with thprior approvabf the Director.

Monitoring locations relative to the predicted location of the Gidmeand pressure frort 5-

year intervals throughout the pesjection phase are shown kigure3 throughFigure5.

Predicted pressure profiles at the top of the injection interval and bbtipressure at CCS#2
for 50 years after the commencement of injacioe shown ifrigure6 andFigure7. The

predicted amount d€O; in the mobile gas, trapped gas, and dissolved (aqueous) phases for 50
years after the commencement of injection is showFigare8.
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Figure 3. Predicted extent of theCO2 plume and pressure front (DPif =62.2psi) relative to monitoring
locations, at thebeginning of the postinjection phase
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Figure 4. Predicted extent of theCO: plume and pressure front (DPif =62.2psi) relative to monitoring
locations, at the end of 5 years after the cessation of injection.
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Figure 5. Predicted extent of theCO: plume and pressure front (DPif =62.2psi) relative to monitoring
locations, at the end of 10 years after the cessation of injection (predicted time of site closure).
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Figure 6. Predicted pressure profile at the top of the CG#2 injection interval,
simulated for 50 years after the commencement of injection.
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Figure 8. Predicted CO2 phase distribution, simulated for 50 years after the commencement of injection.

Schedule for SubmittingPostInjection Monitoring Results

All postinjection site care monitoring data amdnitoringresults(i.e., resulting from the
groundvater monitoring and plume and pressure front tracking described afidve)
submitted tahe Directorin annual reportsThese reports withe submitteagach yearwithin 60
daysfollowing the anniversary date of the date on which injection ceasa$ernatively with
theprior approvalof the Director.

The annual reports will contain information and data generated during the reporting period; i.e.
seismic data acquign, welkbased monitoring data, sample analysis, and the results from
updated site models.

Alternative Post-Injection Site Care Timeframe

ADM will conduct postnjection monitoring for ten years following the cessation of injection
operations. ADM demomsted that an alternative PISC timeframe is appropriate, pursuant to 40
CFR 146.93(c)(1). This demonstration is based on the computational modeling to delineate the
AoR; predictions of plume migration, pressure decline, and carbon dioxide trappirspesitiec
geology; well construction; and the distance between the injection zone and the nearest USDWSs.

ADM wi | | conduct all of Grobmevamemni Qomralng yddMoai i
ACar bon Dioxide Pl ume an damdRepatthe tesuks asdesoribed Tr ac
underhe A Schedul e f-lojectiosMonitoring Resultsgp Hdists wi | | cont

ADM demonstratedbased on monitoring and other ssjgecific data, that no additional
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monitoring is needed to ensure that pin@ject does not pose an endangermeahtdJSDWs
perthe requirements at 40 CFR 146.982h)r (3).

If any of the information on which the demonstration was based changes or the actual behavior
of the site varies significantly from modeled predictiong., as a result of an AoR reevaluation,
ADM may update this PISC and Site Closure Plan pursuant to 40 CFR 146.93(a)(4wikDM
update the PISC and Site Closure Plaithin six months of ceasing injection or demonstrate

that no update is needed arsdn@cessary during the duration of H&C timeframe

Non-Endangerment Demonstration Criteria

Prior toauthorization of site closuré&DM will submit ademonstation of non-endangement of
USDWs totheDiredor, per40 CFR 146.98b)(2) or (3).

To make thenonendangerment demonstratixDM will issue a reporto theDirector. This

report will make alemonstation of USDW non-endangement based onthe evaluation of the
sitemonitaingdatau s ed i n conjunction with Thelmeportpr oj ect 0
will detail how the norendangerment demonstratioses sitespecific conditions to confirm

and demonstrate neandangerment hereport will include (or appropriately referencegi

relevant monitaing data and interpretations uporwhich thenon-endangerment demonstation

is based, model documentation and all supporti@ta,and any other information necessary

for theDiredor to reviewtheanalysis. The report will include the followingomponents

Summary of Existing Monitoring Data

A sumnary of all previous moniteing data collectedat thesite, pursuant to the Testing and
Monitoring Plan(Attachment C of this permignd ths PISCand Site Closurlan including
data collected duing the injedion and PISC plases oftheprojed, will be submited to help
demonstate nonendangement. Data submittals will be in a format acceptable to tBerector
[40 CFR 146.9(e)], and will includea narréive explanation of monitaing adiviti es,
including the dates of al monitoring events, changes to themonitoringprogram ower time, and
an explanation of al monitoring infrastructure that has existed at thesite. Datawill be
compared with baseline data collected during site characterization [40 CFR 146.82a)(6) and
146.87d)(3)].

Comparison ofMonitoring Data andModel Predictions andModel Documentation

Theresults ofcomputtional modeling used for AoR ddlinedion and for demonstation of an
altemative PISC timeframewill be compared tomonitaring data colleded during the

operational and thelSCperiod. The data will includéine results ofime-lapse temperature
andpressuremonitoring groundvaterquality analysis, passive seismmuonitoring and
geophysical survey@s.e. logging,operatingphaseVSP, and 3D surface seismic surveysed

to update the computational model and to monitor the site. Data generated during the PISC
period will be used tbelpshow that the computational model accurately represeats
storage site and can be used iesandsizepihexy to de
operator will demonstrate this degree of accuracy by comparingdhgaing data obtained
during the PISC period against tm@del6 predicted properties (i.plumelocation, rate of
movementand pressue decay). Statistical methodsll be employed to correlate the data and
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confirm the model 6s ability to accurately rep
computational model with the large volume of available data will be a significant element to

suppat the non-endangerment demonstation. Further, the validation of the complete model

over the areas, and at the points, where direct data collection has taken plaetpwoll

ensure confidence in the model for those areas where surface infrastructure preclude

geophysical data collection and where direct observation wells cannot be placed.

Evaludion of CarbonDioxide Plume

The operator will use a combination of tia@se RSTogs,time-lapse VSP surveys, anther

seismic methods (2D or 3D surveys) to locate and traciodiemtof the CQ plume. Figure9,

Figurel0, andFigurell present examples of how the data may be correlated against the model
prediction. InFigure9, a series of RST | ogs are compared :
vertical extent at a specific point location at a specified time interval. A good correlation

between the two data sets wiklpprovide strong evidenceinvalidd i ng t he model 6s :
represent the storage system. Simildfigurel0illustrates a comparison of the tifegpse

VSPs against the predicted spbextent of the plume at a specified time intenaslso,

limited 2D and 3D seismic surveysll be employedd determine the plume location at

specific times. The data produced by these activities will be compared against the model using
statistical methods to validate the Fgoedel 6s al
11 presents an example of how the data fromdapse 3D seismic surveys may be correlated

against the model prediction.

Time Lapse RST logs show the development
of the vertical extent of CQover time.
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Figure 9. Comparison of the timelapse RST logs against the predicted vertical extent of the plume at a
specific time interval during the operational and PI SC
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Time Lapse VSP surveys show the development of the
vertical and lateral extent of CQover time.

Figure 10. Comparison of the time-lapse VSPs against the predictedpatial extent of the plume at specific
time intervals during the operational and Pl SC period

Figure 11. Comparison of the timelapse surface 3D against the predictegpaial extent of the plume at

specific time intervals during the operational and P
accuracy.
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